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<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 4510 

<212> DNA 

<213> Mus musculus 



<400> 1 

cgatgtctgc 

gctgctgcgg 

aggctccgag 

gcgggccgct 

tcctgctgct 

ctcccgcgtc 

gggtgcctgc 

ccgctggcga 

gcggcaggtc 

agaatgatgg 

gcctcagcaa 

tcttccagtg 

tgctcgaatc 

ttacatacgg 

gtcgccgatg 

cgcagaagac 

ttggccactt 

gcacctttaa 

aagaagccac 

cgtttagtag 

ccgcctggct 

acacagccag 

ccacagagaa 

tcagggtctc 

atgcaattat 



acaaggctgt 
cgcgaagtcg 
cggcgatacg 
gatggagcgc 
gggctgcgcg 
ggagacagtg 
ggtggcaacg 
accggagtca 
ct tggtaatc 
gaaaaagcag 
gccagaggtg 
ggaccgggac 
ttcctacaag 
actcagtgct 
ggatagtgat 
tgtgcgagct 
tgaacttcgg 
accgggtgga 
catgctggac 
gaagggaggc 
ggtgagggat 
cgaagaagcc 
cagcgtgtac 
agaaaagt tc 
tcctctgccg 



cactcaggtg 
agaggcggcg 
ggcgggcgcc 
gccacccggc 
gcggggatct 
tttggcttag 
gccgaagtga 
cgcgcgacgg 
atcagcac tt 
tgggatttgg 
t ttgggaaca 
cgagagagca 
tttggagatg 
tacagtggaa 
gaaatggaag 
gtcgggcctc 
tatattccag 
aacaaagaag 
acagtgataa 
cgcctggaat 
ggcaaggtca 
ttgggagacg 
ttagggatgt 
cctacaagcc 
acgatcaaat 



gcagtggctg 
gggtccgtgg 
gacggcaggg 
ccgggccgcg 
ctgcggtcgc 
gggcagcggc 
ccgtggagga 
agcccgatga 
tagatggacg 
acgtggggtc 
agatgatcat 
tggaggccgt 
atgttgttct 
agctgaggta 
aagaggaaga 
gaagcggcag 
acatggaaac 
actctaaaat 
aagtttccgt 
gggagtacca 
tccccatcag 
aagaagacat 
acagaggcca 
caaaggcctt 
ggaagccctt 



acacgtggcc 
cgcgcgctcg 
tctccatgcc 
cgcgctgctg 
gcccgcccgc 
cgccccgact 
cgccgaggca 
cgacgtggaa 
aatcgctgca 
tggttccttg 
cccctccctg 
ccccttcacg 
ggttggaggg 
tatctgttct 
catcttgctt 
tgagaagtgg 
tagagccgga 
tatttcagat 
tgctgattgg 
gttttgtact 
cctgtttgat 
tgtagaggct 
gctgtacctg 
ggagtctgta 
aatccattct 



gggcagc tct 
cattgctccg 
cgcgcgtggg 
ctgcttctgt 
agtttgcttg 
tcggccgcgc 
ttgccggctg 
ctgcggcctc 
ctggatgccg 
gtttcatcta 
gatggagacc 
gtggagtccc 
aaatctctga 
gccttgggat 
ctgcagcgta 
aatttcagtg 
ttcattgaaa 
gtggaagaac 
aaggtcatgg 
cccatcgcgt 
gatacaagtt 
gctcggggag 
cagtcgtccg 
aatggcgaaa 
ccttctagga 
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180 
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360 
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600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 



1 



ctcctgtctt ggttgggtct gatgaatttg acaaatgtct aagtaatgat aagtattccc 1560 
acgaagaata cagtaatggt gcactttcaa tcctccagta tccatacgat aacggttact 1620 
atctgccata ctacaagaga gaaaggaata agcggagcac gcagatcaca gtcaggttcc 1680 
tggacagccc ccactacagc aagaacatcc gcaagaagga ccctatcctc ctgctgcact 1740 
ggtggaagga gatattcggg acgatcctgc tttgcatcgt agccacgacc ttcatcgtgc 1800 
gcaggctttt ccatcctcag ccccacaggc agcggaagga gtctgaaact cagtgccaga 1860 
ctgaaagtaa atacgactcc gtgagtgccg atgtcagtga caacagctgg aatgacatga 1920 
agtactcagg atacgtatcc cgatatctaa cagattttga gccaattcag tgcatgggtc 1980 
gtggtggctt tggcgttgtc tttgaagcta aaaacaaagt agatgactgc aattacgcta 2040 
tcaagaggat ccggctcccc aacagggagt tggcacggga gaaggtaatg cgggaagtta 2100 
aagccttggc taagctggaa cacccaggca ttgtgaggta tttcaacgcc tggctggaaa 2160 
ccccaccaga gaagtggcaa gaagagatgg atgagatctg gctcaaagac gaaagcacag 222 0 
actggccgct cagctcccct agcccgatgg atgccccatc tgttaagatc cgaaggatgg 2280 
atccyttctc tacaaaagag cagatcgaag tcatagctcc ttctcctgaa agaagtcggt 2340 
ctttctcggt gggcatttcc tgtggccaga caagctcatc ggagagccag ttctctcccc 2400 
tggagttctc agggacagac tgcggagaca acagtgactc agcggacgca gcctacaacc 2460 
tccaggacag ttgcctgacg gactgcgagg acgtggaaga tggcaccgtg gacggcaatg 2520 
acgagggaca ctcctttgaa ctttgtccgt ccgaagcttc tccctatacc cggtctaggg 2580 
aaggaacgtc ctcctccata gtgtttgagg actctggctg cggcaacgcg tccagtaagg 2640 
Q aggagcccag agggaaccgg ctgcatgatg gcaaccatta tgttaataag ctaactgatc 2700 
Q tcaagtgctc cagcagcagg tcttcttcag aagccaccac cttgtctacc tcccctacca 2760 
O ggccaaccac tctaagcttg gatttcacca agaacactgt gggccagctc cagcccagct 2820 
|f| cccccaaggt gtatctgtac attcagatgc agctgtgcag gaaggagaac ctcaaagact 2880 
yp ggatgaaccg gcgctgcagc ttggaggacc gggagcacgg cgtgtgcctg cacatcttcc 2940 
ffl tgcagatcgc agaggcagtg gagttcctgc acagcaaggg actcatgcac agggacctca 3000 
r 1 ! agccttccaa catattcttc acaatggatg atgtggtcaa ggttggggac tttggactgg 3060 
tgactgctat ggaccaagat gaagaagagc agactgttct gactccaatg ccagcctatg 312 0 
|- ctacgcacac gggacaagta gggaccaagc tatacatgag cccagagcag attcatggaa 3180 

acaactactc ccataaagtg gacatcttct ctttaggctt gattctgttt gaactcctct 3240 
H= acccattcag cacccagatg gaacgagtcc ggattttaac tgatgtcaga aatctcaagt 3300 
□ ttcctctact gttcactcag aaatatcccc aagagcatat gatggttcaa gacatgctct 3360 
y ctccatcccc cacggagcgg cctgaagcca cagacatcat tgaaaatgcc atatttgaga 342 0 
3 acttggagtt tcccgggaaa acggttctga gacagcggtc ccgctccatg agttcatctg 3480 
^ gaacaaaaca ttccagacag cccagctgct cgtacagccc actgcctggc aactagccct 3540 
cagctgccct cgaaggtggc agagcaggca ccctgaggaa catggctctc cacagcggtg 3 600 
gactcagatt ttatgctttg atcagttgga ctcgggacca atttttctaa gtcagactgg 3660 
atcacgggcc taacccagtt tgatcttaac tgaacttcaa ggaaagggct gtgtaaagga 3720 
cacatgaact tgttgcttgt cggtgtccca agactagctg gtcagcttag aaccttcact 3780 
tttcaccagg cggtagaaga gatcctcaaa tggtctgaac tggaaatgtc tttaaagcac 3840 
aaaagtgtaa aagaccctct cacatgggaa ctacatgttc tagaaacgtg ctttctagag 3900 
atacaagggt gattttggaa gtggttgtta taaagctgac ttcatttttt tccctggtga 3960 
gccgtgaccc atctgcacta atttgcaagg cacatagcac aagctgggtc gccatttatg 4020 
tcggtagtgt catagtctgc agcagtgaat agcgtcattc ttcaggtggt ctagggagcg 4080 
cgaaaagctt ttttgtactt tttacctcca ataatgggaa aatgaagctt ttaggtattg 4140 
gtcaaaagat ctgatttgag agttttgggt ttttttttta agtgcagtag gaaatggatt 4200 
atctattaca actaacttct tcaattatgg aatttttatc ctagtagaat tctgtcttaa 4260 
atgtaatact acaagtgggt acattccccc aaactgatta tagataagtt taatcatctc 4320 
aacttgctaa catgttttca tttttcctgt aaatacgttt attttttatt tataaaaatt 4380 
ctgaaatcaa tccatttggg ttggtggtgt acagaacgca cgtaagtgtg ataactatta 4440 
tgacttcttt caagtctaaa tgatttaata aaaaaatttt aaattaaaaa aaaaaaaaaa 4500 
aaaaaaaaaa 4510 

<210> 2 

<211> 1114 

<212> PRT 

<213> Mus musculus 

<400> 2 

Met Glu Arg Ala Thr Arg Pro Gly Pro Arg Ala Leu Leu Leu Leu Leu 
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Phe Leu Leu Leu Gly Cys Ala Ala Gly lie Ser Ala Val Ala Pro Ala 
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Leu Leu Leu His Trp Trp Lys Glu lie Phe Gly Thr lie Leu Leu Cys 

515 520 525 

lie Val Ala Thr Thr Phe lie Val Arg Arg Leu Phe His Pro Gin Pro 

530 535 540 

His Arg Gin Arg Lys Glu Ser Glu Thr Gin Cys Gin Thr Glu Ser Lys 
545 550 555 560 

Tyr Asp Ser Val Ser Ala Asp Val Ser Asp Asn Ser Trp Asn Asp Met 

565 570 575 

Lys Tyr Ser Gly Tyr Val Ser Arg Tyr Leu Thr Asp Phe Glu Pro lie 

580 585 590 

Gin Cys Met Gly Arg Gly Gly Phe Gly Val Val Phe Glu Ala Lys Asn 

595 600 605 

Lys Val Asp Asp Cys Asn Tyr Ala lie Lys Arg lie Arg Leu Pro Asn 

610 615 620 

Arg Glu Leu Ala Arg Glu Lys Val Met Arg Glu Val Lys Ala Leu Ala 
625 630 635 640 

Lys Leu Glu His Pro Gly lie Val Arg Tyr Phe Asn Ala Trp Leu Glu 

645 650 655 

Thr Pro Pro Glu Lys Trp Gin Glu Glu Met Asp Glu lie Trp Leu Lys 

U 660 665 670 

LT Asp Glu Ser Thr Asp Trp Pro Leu Ser Ser Pro Ser Pro Met Asp Ala 

5f 675 680 685 

Pro Ser Val L ys He Arg Arg Met Asp Pro Phe Ser Thr Lys Glu Gin 

O 690 695 700 

Ul lie Glu Val lie Ala Pro Ser Pro Glu Arg Ser Arg Ser Phe Ser Val 

J2 705 710 715 720 

Cy Gly lie Ser Cys Gly Gin Thr Ser Ser Ser Glu Ser Gin Phe Ser Pro 

bj 725 730 735 

s Leu Glu Phe Ser Gly Thr Asp Cys Gly Asp Asn Ser Asp Ser Ala Asp 

U 740 745 750 

Ala Ala Tyr Asn Leu Gin Asp Ser Cys Leu Thr Asp Cys Glu Asp Val 

E 755 760 7 " 

Glu Asp Gly Thr Val Asp Gly Asn Asp Glu Gly His Ser Phe Glu Leu 
770 775 780 

Ci Cys Pro Ser Glu Ala Ser Pro Tyr Thr Arg Ser Arg Glu Gly Thr Ser 

M= 785 790 795 800 

Ser Ser lie Val Phe Glu Asp Ser Gly Cys Gly Asn Ala Ser Ser Lys 

805 810 815 

Glu Glu Pro Arg Gly Asn Arg Leu His Asp Gly Asn His Tyr Val Asn 

820 825 830 

Lys Leu Thr Asp Leu Lys Cys Ser Ser Ser Arg Ser Ser Ser Glu Ala 

835 840 845 

Thr Thr Leu Ser Thr Ser Pro Thr Arg Pro Thr Thr Leu Ser Leu Asp 

850 855 860 

Phe Thr Lys Asn Thr Val Gly Gin Leu Gin Pro Ser Ser Pro Lys Val 
865 870 875 880 

Tyr Leu Tyr lie Gin Met Gin Leu Cys Arg Lys Glu Asn Leu Lys Asp 

885 890 895 

Trp Met Asn Arg Arg Cys Ser Leu Glu Asp Arg Glu His Gly Val Cys 

900 905 910 

Leu His lie Phe Leu Gin lie Ala Glu Ala Val Glu Phe Leu His Ser 

915 920 925 

Lys Gly Leu Met His Arg Asp Leu Lys Pro Ser Asn lie Phe Phe Thr 

930 935 940 

Met Asp Asp Val Val Lys Val Gly Asp Phe Gly Leu Val Thr Ala Met 
945 950 955 960 

Asp Gin Asp Glu Glu Glu Gin Thr Val Leu Thr Pro Met Pro Ala Tyr 

965 970 975 

Ala Thr His Thr Gly Gin Val Gly Thr Lys Leu Tyr Met Ser Pro Glu 

980 985 990 

Gin lie His Gly Asn Asn Tyr Ser His Lys Val Asp lie Phe Ser Leu 
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995 1000 1005 

Gly Leu lie Leu Phe Glu Leu Leu Tyr Pro Phe Ser Thr Gin Met Glu 

1010 1015 1020 

Arg Val Arg lie Leu Thr Asp Val Arg Asn Leu Lys Phe Pro Leu Leu 
1025 1030 1035 1040 

Phe Thr Gin Lys Tyr Pro Gin Glu His Met Met Val Gin Asp Met Leu 

1045 1050 1055 

Ser Pro Ser Pro Thr Glu Arg Pro Glu Ala Thr Asp lie lie Glu Asn 

1060 1065 1070 

Ala lie Phe Glu Asn Leu Glu Phe Pro Gly Lys Thr Val Leu Arg Gin 

1075 1080 1085 

Arg Ser Arg Ser Met Ser Ser Ser Gly Thr Lys His Ser Arg Gin Pro 

1090 1095 1100 

Ser Cys Ser Tyr Ser Pro Leu Pro Gly Asn 
1105 1110 



<210> 3 
<211> 200 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Targeting Vector 
<400> 3 

accattatgt taataagcta actgatctca agtgctccag cagcaggtct tcttcagaag 60 
ccaccacctt gtctacctcc cctaccaggc caaccactct aagcttggat ttcaccaaga 120 
acactgtggg ccagctccag cccagctccc ccaaggtgta tctgtacatt cagatgcagc 180 
tgtgcaggaa ggagaacctc 200 

<210> 4 
<211> 200 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Targeting Vector 
<400> 4 

agcaagggac tcatgcacgg gacctcaagg tctgtagcca gaggcggcca cgccgggctt 60 
tgggtgtgcc ctggggttca gagcagaggt cggggaagga agcagggaag gaagaagtct 120 
catatgtgaa aggctcaggc agactgtgca tcttccttta cggcctgttt atttttgttt 180 
tactgtaaac actgtttcca 200 
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